Food restriction increases torpor and improves brown adipose tissue thermogenesis in ob/ob mice.
Restricting the food intake of the genetically obese (ob/ob) mouse is known to ameliorate its cold intolerance. Cold intolerance of the ob/ob mouse is associated with defective thermogenesis in its brown adipose tissue. The objective of the experiments was to find out whether food restriction could increase the thermogenic function of brown adipose tissue of the ob/ob mouse. Obese and lean mice were fed a restricted amount of chow in one meal per day for 3-7 mo. Both lean and ob/ob mice were torpid (rectal temperature of approximately 32 degrees C) in the early morning and aroused spontaneously to a normal body temperature before the anticipated meal time. Obese mice were also torpid during the dark phase, whereas lean mice were active and had a normal body temperature at this time. Brown adipose tissue was in a thermogenically inactive state (low level of mitochondrial GDP binding) in torpid lean and ob/ob mice but became thermogenically active (increase in mitochondrial GDP binding) during stimulated arousal when body temperature increased by 6-7 degrees C in 15-30 min. Ad libitum-fed ob/ob mice had a normal diurnal rhythm in a rectal temperature that was at a lower level than in lean ad libitum-fed mice. They did not raise their rectal temperatures when stimulated and no activation of brown adipose tissue thermogenesis occurred under these conditions. Food restriction increased the capacity of both lean and ob/ob mice to raise their metabolic rate in response to injection of noradrenaline, indicating an increased capacity for thermogenesis in their brown adipose tissue.(ABSTRACT TRUNCATED AT 250 WORDS)